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Description 

[0001] This application is a continuation-in-part application of copending U.S. Application Serial No. 06^938.525 filed 
on September 26, 1 997, the entire content of which is expressly incorporated hereinto by reference. 
s [0002] The present invention relates generally to the field of melamine resin containing compositions. In particular, 
the present Invention is embocGed in products that utilize critical blends of melamine resin fibers, aramid fibers and/or 
modacrylic fibers and that exhibit superior fire blocking characteristics, as well as superior strength, manufacturing and 
end-user comfort characteristics. 

[0003] in the event of a residential, workplace or vehicle Eire, where humans are confronted with exposure to open 
w flame and flash fire circumstances, there is no blanket-type product currently marketed that offers adequate fire block- 
ing protection. The fireproof fabrics used in professional firefighter gear have historically been far too costly and bulky 
for use in a consumer safety product like a fire escape blanket (that is, a blanket that can be utilized by a person in a 
residential, industrial or vehicle setting to block f ire and its harmful effects from the skin of the person). 
[0004] Professional firefighters' gear utilize materials such as PBI or Lenzing P-84 that are extremely expensive. 
is Some industrial flame resistant fabrics use glass fiber, which is uncomfortable to the touch. For these reasons, i.e., cost 
and comfort, such materials do not lend themselves to user friendly applications such as fire escape blankets in resi- 
dences, workplaces, vehicles and other environments. To date, fire blocking fiber technology has not made such a prod- 
uct viable from a consumer marketing standpoint This is unfortunate considering the lives lost and injuries suffered due 
to first, second and third degree burns so common in residential, industrial and vehicle fires. 
so [0C05] According to the present invention, economically viable fire blocking products for consumer safety, as well as 
professional safely, are merie from melamine rosin compositions. Broadly, the present invention is embodied in fabrics 
that include a critical combination of melamine resin fibers, aramid f3>ers and/or modacrylic fEbers which result in prod- 
ucts that are economically viable fire blocking products having surperior strength, manufacturing and end-user comfort 
characteristics. 

25 [0006] The products of the present invention were developed as a primary fire block for protection against extreme 
heat end open flame in any applicable emergency situation. These products have the potential of saving lives and pre- 
venting serious burn injuries In homes, nursing homes, hotels, vehicles, industrial and workplace environments and any 
other environment where there is a danger from fire or extremely high surface temperatures. 
[0007] These and other aspects and advantages of the present invention will become more clear after careful cortsid- 

30 eration is given to the following detailed description of the preferred exemplary embodiments. 
[OOOa] The term ^ibsrs" as used herein is meant to refer to staple f fcere of varying lengths. 
[0003] The fiber blend compositions of the present invention comprise a melamine resin fiber and effective amounts 
of an aramid fiber and/or a modacrylic fiber. In general, the fiber blend comprises between about 1 5 and about SO parte 
by weight of melamine resin fibers, between about 0 and about 80 parts by weight of aramid fibers, and between about 

35 0 and about 80 parte by weight of modacryii c fibers. A preferred embodiment of ih e present invention consists of a fiber 
blend wherein the melamine resin fibers are present in an amount between about 20 and about 50 parts by weight, the 
aramid fEbers are present in an amount between about 20 and about 50 parts by weight and the modacrylic fibers are 
present in an amount between about 20 and about 50 parts by weight Another preferred embodiment of the present 
invention consists of a fiber blend wherein the melamine resin fibers are present in an amount between about 30 and 

40 about 36 parts by weight, the aramid fibers are present in an amount between about 30 and about 36 parts by weight, 
and the modacrylic fibers are present in an amount between about 30 and about 36 parts by weight A further preferred 
embodiment of the present invention consists of a fiber blend wherein the melamine resin fibers are present in an 
amount of about 33 1/3 parts by wetght. the aramid fibers are present in an amount of about 33 1/3 parts by weight, and 
the modacrylic fibers ere present in an amount of about 33 1 fo parts by weight. 

45 pWO] According to the present invention, the fiber blend may be utilized so as to yield a composition having superior 
fire blocking characteristics, as well as superior strength, manufacturing and end-user comfort characteristics. These 
compositions can be used in blankets (referred to herein as "fire escape blankets"), wall liner materials (for example, 
wall paper or wall curtains) in nursing homes and other buildings, thermal liner products, welding curtains used in indus- 
trial applications and other applications where fire and/or high temperatures are to be blocked. 

so [001 1] The melamine resin fibers that may be employed in the present invention are those produced from highly con- 
centrated solutions of melamine-forrnaldehyde pr ©condensation products, after addition of an acidic Curing agent, by 
rotos pinning, drawing out extrusion or fibrillation. The fibers obtained are general ly predried with or without stretching, 
and the melamine resin is usually cured at from 120*0 to 250&C. The fibers are usually from about 0.3 to about 8 denier 
and from about 0.5 to about 8 inches in length. Particularly thermally stable fibers are obtained when up to about 30 

55 mole percent in particular, from about 2 to about 20 mole percent of the melamine in the melamine resin is replaced 
by a hydroxyalkylmelamlne. Such fibers have a sustained use temperature of up to 200&C, preferably up to 220*C. In 
addition, minor amounts of melamine can be replaced by substituted melamines. urea or phenol A particularly pre* 
ferred melamine resin fiber for use in the present invention is commercially available from BASF Corporation under the 
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S^^wLs that may be employed in the present invention are those ^^^Z^S^ 
. Zi«A»n Ea «f>n rwvH.irt* of isoohlhalic or terephthallc acid with para- or metaphenytenediamme m solvents sucn as. 

S S^ ^nXlS^^^doL ar^heKamethyiphosphoriamicle. The resulting continuous fibers are ^en 
J^S^SSlSim^SSS usually from about 0.3 to about 8. Preferred aramid fibers are those based on an 

SnScXS^ 

mercially available from E.I. du Pont de Nemours & Company under the tradename KEVLAR . or irom «kzo rroue 

Kr^XthTaSfcn, the term "modacrylic fiber* is generally meant to refer to a fiber In whidt the fiber 
Kg su^cel Tny Sg c?ain synthetic polymer corrposed of less than about 85% but a, »»» 
!«taM arruinnama units t-CH,-CH (CM) -]• Siitable modacrylic fibers that may be employed m the present invention 

Srf^floTuti? Snte GeoVgia^ and INIDEX® fibers produced by Courtaulds F.bers Ltd. (U. K-). Particularly pre- 

present invention are commercially available from Kaneka Corporation under the 

SSS hTSSEl 5- lending apparatus. The starting materials are generally ^staple fibers of a 
flom ab^inch to about 6 inches. Customary additives Such as. tor example, filler* dyes^men^ mete, powers 
SoTdelustemnts may also bo added with the fibers. The starting materials are typical fed «.aa conveying means 
Z^STSSSJl^i therein. The intermixing is then generally completed in a worker and sapper artjh. 
^ng Obtained Is then typically further proceseed into yarns or webs, for which the processes common .in the textile 
*ZS canbe used. TheTe yams, webs or fabrics can then be further processed into venous textile or non-textile 

KSTiKSSE may also be dyed using conventional methods and appends, as w* 

0£JSi " rS £ta£Si in the art. For example, the dye pmceas may utilize a continuous fttm 
whSn me fSeTb^ds. in fabric form, are cipped in an open width of fabric. The fabric then goes through a steame 
SiT^for ^a twefve (12) mirruteStime. Subsequently, the fabric goes through ariose. The pH ,s about 

* SS ?bS C Cesent invenfion can be processed as yarn into ^^J^^SStSS- 
escape blankets, having superior fire blocking characteristics and improved econom.cs when compared wrth other fab- 
rics made of the individual ffber components alone. ^ ~~*„„> „* <mm 
To produce fabric from the fiber blends of the present invention, preferably with an ararmdf toer contenl : g| from 
aCVso to about 50 percent by weight, the wadding obtained in the worker and stripper "^Sf ™» 
lapped and needled. The web obtained can be used, for example, tor manufacturing fireblokkmg Products 
rSSIS in accordance with the present invention, needled nonwoven fabric can be cut to appropriate dimensions and 
oackaoed as blankets, or the edges may be hemmed if desired. 

A further understanding of this invention is available from thetoOowing non-Hm.ting examples thereof. 

EXAMPLES 

roo201 In accordance with a preferred embodiment of the present invention, equal parts of nielamine resin fibers 
^Fll^SSmW fibers (KEVLAR®), and modacrylic fibers (K ANEGARON®) were opened fended 
tooettier in a textile staple liber processing fine. The resulting fiber blend contained mdamne resm fibers m an amount 
SSSn i^Pa^weightWnld fibers in an amount of about 33 1/3 parts by weight, and modacryfic fibers m an 

KK? toxti.e card where the ffcers were further Wended ^-^^ 

wadding The ball or wadding was then cross-lapped to build the weight to the deeded level and to f urther Wend the 
SfSt cross %5Z£ or wadding was then fed to a needle loom, which entangled the fibers creating a nonwoven 
fabric of sufficient integrity to be used as a blanket The final weight was about 6 ™^j£ r J*«? 
[0022] The resulting nonwoven fabric was made into four blankets for testing on a «^ /""^A i!f^T^? 
\o hereinafter as the Thermal Manikin Test and described in copend-ng and related U .& App^tion Sard 
OB/938.525, the entire content of which has already been expressly incorporated herein by reference) ware conducted 
with a heat flux of 2 cal/sa.cm-sec. The duration of each exposure was tour seconds. ..... 

Sll ^ch erf theSe^t blankets was tested individually by wrapping each Wanket around tha manikin* torso one 
Sari «mee The wrapped manikin was then exposed to controlled flames for 4 seoonds^eat sensors measured 
temoertrture data whichwas processed by a computer. The computer controlled the test procedure, acqu-red data from 
tnTn^eS the incidenTheat flux and predicted burn injury, and produced a report of each 

test, the results of which are set forth in Table 1 . 
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ww^i Prrt rnmnariaon Nomex UIA Industrial Coveralls were tBsted in Ihe same fashion as above and produced the 
ZSUSin S3* £ « the average of three Therm* Manikin Tests on Nomex MA .ndustria. Cover**, 
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Aft demonstrated bv the above test results, the present invention exhibits unexpectedly superior fire blocking 

Sof^^eTedT^^Tea of the manikin would suffer third degree bums). The unexpected nature erf thef^ 
So^S^ensticsofthe present invention are demonstrated by the ^ 

35 ^if" & »Aihu Q tho i^ntion has been described In connection with what is presently considered to ba the most pmeB- 
SSSl ^S^J!SS^\m!S^ that the invention is not to be limited to the disclosed ^WdimenU 
Z^ST^^Te^S^ various medications and equivalent arrangements Induded wHh.n the epmt 
and scope of the appended claims. 

40 

Claims 

1 . A fiber blend casing between about 1 5 and about 80 parts by wexjht of melairdne ^" f,b ^'^^ H ?£ 
0 andSout TOpStB by weight of aramid fibers, and between about 0 and about 80 parts by weight of modacryhc 

45 fibers. 

2. The fiber blend of claim 1 , wherein the aramid f foers are para-aramid fibers. 

3. The fiber blend of daim 1 , wherein the melamine resin f bers are present in an amount between about 30 to about 
so 36 parts by weight 

4. The fiber bland of claim 1 . wherein the aramid fbers are present in an amount between about 30 to about 36 parts 
by weight. 

ss 5. The fiber blend of daim i , wherein the modacryfic fibers are present in an amount between about 30 to about 36 
parts by weight. 

6. The fiber blend of claim 1 . wherein the melamine resin fibers are present in an amount between about 30 to about 
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36 parts by weight, wherein the aramid fibers are present in an amount between about 30 to about 36 parts by 
weight and wherein the modacrylic fibers are present in an amount between about 30 to about 36 parts by weight. 

7. The fiber Wend of claim 1 . wherein the melamine resin fibers are present in an amount of about 33 1/3 parts by 
5 weight wherein the aramid fibers are present in an amount of about 33 1/3 parts by weight, and wherein the 

modacrylic fibers are present in an amount of about 33 1/3 parts by weight. 

8. The fiber blend of claims 6 or 7, wherein the aramid fbers are para-aramid fibers. 
70 9. A yarn produced from the fiber blend of any one Crf claims 1-e. 

10. A blanket produced from theftoer blend of any one of claims 1-8. 

11. A blanket produced from thefiber blend of any one of claims i-a. 

15 

12. The blanket of claim 1 1 , wherein the blanket ie woven or non-woven. 

13. A building material produced from the fiber blend of any one of claims 1-8. 

so 14. The fiber blend of claim 1 , wherein the melamine resin fibers comprise a metamme-formaldehyde condensation 
product in which from about 2 to about 20 mole percent of the melamine is replaced by a hydroxyaJkyfmeJainine. 

15. Thefiber blend of claim 1 , wherein the aramid fiber© comprise a poiycondensation product of isophthalic or tereph- 
thalic acid with a meta- or para-phenylenekiamine. 

25 

16. Thefiber Wend of claim 1, wherein the aramid fibers comprise an isomeric poly(p-pherryleneterephthalamide). 

1 7. The ftoer blend of claim 1, wherein the fiber blend is stock-dyed. 

so 18. A process for producing a fiber blend as defined in claim 1 by blending finished fibers, wherein the blend comprises 
between about 15 to about 100 parte by weight of melamine resin f ibers, between about 0 to about 100 parts by 
weight of aramid fibers, and between about 0 to about 80 parts by weight of modacrylic fibers. 

19. Afire escape blanket comprising between about 15 to about 100 parts by weight of melamine resin fibers, between 
35 about 0 to about 100 parts by weight of aramid fibers, and between about 0 to about 30 parts by weight of 

modacrylic fibers. 

20. The fire escape blanket ol claim 19. wherein the aramid fibers are para-aramid fibers. 

40 21 . The fire escape blanket of claim 1 9. wherein the melamine resin fibers are present in an amount between about 30 
to sbout 36 parts by weight. 

22. The fire escape blanket of claim 1 9, wherein the aramid fibers are present in an amount between about 30 to about 
36 parts by weight 

45 

23. The fire escape blanket of claim 19. wherein the modacrylic fibers are present in an amount between about 30 to 
about 36 parts by weight 

24. The fire escape blanket of claim 19, wherein the melamine resin fibers are present in an amount between about 30 
so to about 36 parts by weight wherein the aramid fibers are present in an amount between about 30 to about 36 parts 

by weight and wherein the modacryfie fibers are present in an amount between about 30 to about 36 parts by 
weight. 

25. The fire escape blanket of claim 1 9, wherein the melamine resin fibers are present in an amount of about 33 1/3 
56 parte by weight, wherein the aramid ftoera are present in an amount of about 33 1 /3 parts by weight and wherein 

the modacrylic fibers are present In an amount of about 33 1/3 parts by weight. 

26. The fire escape blanket of claims 24 or 25. wherein the aramid fibers are para-aramid fibers. 
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